
Using	  a	  Remote	  Telescope	  in	  an	  Undergraduate	  	  
Observational	  Astronomy	  Class	  -‐	  Bryan	  Penprase

Using	  a	  Remote	  Telescope	  in	  an	  Undergraduate	  Astronomy	  Course	  	  

Bryan	  Penprase	  -‐	  Pomona	  College	  and	  Yale-‐NUS	  College

• Overview	  of	  Remotely	  Operable	  Telescopes	  from	  N.	  Hemisphere	  
• Overview	  of	  Southern	  Hemisphere	  Resources	  
• Discussion	  of	  Additional	  telescopes	  available	  for	  Education	  
• Potential	  Model	  for	  Remote	  Observational	  Astronomy	  Course	  
• Discussion	  of	  Course	  sequence	  and	  Topics	  
• 	  Next	  Steps	  -‐	  How	  can	  we	  each	  contribute	  to	  Global	  Astronomy	  
Course?	  (discussion)



Palomar	  Observatory
TMO	  

Pomona	  Brackett	  

Telescopes	  for	  Undergraduate	  
Research	  Projects



From Choi, et al,  2010, IFA AO workshop 

Pomona College
Brackett Obs

Caltech

Table  
Mountain

Pomona	  College	  Telescopes	  Overview
Bryan	  Penprase,	  Pomona	  College	  



From Choi, et al,  2010, IFA AO workshop 

Pomona College
Brackett Obs

Caltech

Table  
Mountain

Pomona	  College	  Telescopes	  Overview
Bryan	  Penprase,	  Pomona	  College	  



From Choi, et al,  2010, IFA AO workshop 

Pomona College
Brackett Obs

Caltech

Table  
Mountain

Pomona	  College	  Telescopes	  Overview
Bryan	  Penprase,	  Pomona	  College	  



Located at Pomona College in Claremont, CA - 2x14” (0.3-
meter) telescopes, with computer control
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niche: solar system (bright) objects; high resolution 
imaging “Lucky” imaging system 
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all images taken by Franklin Marsh (PO ’18) at Brackett Observatory
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LCRO	  -‐	  Las	  Campanas	  Remote	  Observatory



55	  arcmin	  FOV,	  0.7”	  pixels,	  typical	  seeing	  -‐	  0.5-‐0.7	  arcseconds!	  

LCRO	  -‐	  Las	  Campanas	  Remote	  Observatory



Sample	  Images	  from	  LCRO	  -‐	  taken	  by	  Gabi	  Mehta,	  GROWTH	  undergraduate	  fellow	  
this	  summer!	  

M83 Lagoon	  Nebula

LCRO	  -‐	  Las	  Campanas	  Remote	  Observatory
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Yale-NUS   
Telescope 
Resources:
• 0.12-meter 

Celestron 
Telescope

• Celestron 
Imager

• Binoculars

• Yale-NUS 
Time on 
SMARTs 
CTIO 
telescopes!



Yale-‐NUS	  College	  Telescopes	  -‐	  SMARTS
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What	  are	  some	  of	  the	  telescopes	  you	  might	  operate?	  	  
Can	  they	  be	  shared	  with	  remote	  observers?
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Parallel Global Observational Astronomy Course -  
Possible Weekly Schedule 

Presentations and 
writeups of student 

work

Week 7

Telescope Design, 
CCD detectors, 
Astronomical 
Coordinates

Week 1

Begin Project - 
within semester 

or quarter

Astrometry 
Exercise (parallax or 
orbit determination)

Week 2

Students at 
multiple 

campuses can 
provide parallax 
data, share orbit 

data

Week 3

Basic Photometry 
(measurement of 

HR diagram)

Professors can 
share tutorials, 
and students 
can pool data 

for photometry

Time-Domain 
Photometry - light 

curve + 
periodogram

Week 4

Multiple 
student groups 
can provide 24-
hour coverage 

of time-variable 
sources

Submit Proposals for 
student projects + 
conduct observing

Weeks 5+6

Global student 
research community 

can share data 
analysis tips and 
telescope time

Discussion	  -‐	  	  

What	  is	  a	  better	  timeline	  for	  this	  course?	  	  
How	  long	  should	  these	  units	  take?	  	  
What	  other	  units	  need	  to	  be	  included	  in	  an	  observational	  astronomy	  course?
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Next	  Steps!	  	  	  

What	  can	  you	  adapt?	  
What	  can	  you	  adopt?	  
What	  can	  you	  contribute?



Dinner!	  
6:00PM	  


